Inter Simple Sequence Repeat (ISSR) markers were used to assess the genetic relationships among 27 finger millet genotypes. Ten 5' anchored and ten 3' anchored ISSR primers were initially screened for PCR amplifications. From a total of 82 DNA fragments produced, 76 (92.68%) were found to be polymorphic. The number of bands produced by different markers was ranging from 2 to 8. PIC value and Rp value were ranging from 0.143 to 0.983 and 0.52 to 11.56, respectively. The genetic similarity matrix varied from 0.43 to 0.98 in these genotypes. Dendogram analysis revealed formation of two major groups, one with five subgroups comprising 10 genotypes and the other one consisted of 17 genotypes in five subgroups.. The results revealed that ISSR markers could be efficiently used to quickly access the genetic variation available in the finger millet genotypes.
Introduction
Millets are small-seeded grasses that are hardy and grow well in dry zones as rain-fed crops, under marginal conditions of soil fertility and moisture. These are highly nutritious and can with stand with many diverse agro-climatic conditions ( Michaelraj and Shanmugam 2013) . India is the largest producer of many kinds of millets including finger millet, which are often referred as coarse cereals. Finger millet (Eleusine coracana (L.) Gaertn.) is the primary food source for millions of people in tropical dry land regions. It also has nutritional qualities superior to that of rice and is at par with wheat (Latha et al. 2005) . However, it has been grown as a subsistence crop for decades and local farmers have employed methods of selection to preserve/ improve germplasm. It is imperative that these germplasm are documented and identified with the help of molecular markers for protection of intellectual property. Only a limited number of studies have been conducted on germplasm characterization of finger millet.
Out of many molecular markers, inter simple sequence repeat (ISSR) markers are considered as advance due to its relatively low cost, high polymorphisms and good reproducibility. ISSR markers were reported by Zietkiewicz et al. (1994) which are developed by utilizing repeated microsatellites primers to amplify inter-SSR DNA sequences. Unlike other PCR-based techniques, ISSR does not require any information about target sequence of SSR regions (Tsumura et al. 1996) . Though, ISSR primer's specificity in PCR reaction can be increased by making these primers anchored at 5' end or at 3' end (Godwin et al. 1997) . The resultant PCR reaction amplifies the sequence between two SSRs, yielding a multilocus marker system useful for fingerprinting and diversity analysis. In relation with other crops, however, the use of ISSR molecular marker technology in finger millet is still scarce. and pestle in 2.0 ml of pre warmed (65 0 C) extraction buffer ( 2% w/v CTAB, 1.4 M NaCl, 20 mM EDTA, 100mM Tris-HCl(pH8), 2 % v/v 2-mercaptoethanol) and transferred in 1.5 ml tube. The samples were mixed well by inverting the tubes several times. Samples were incubated for 1 hour in a water bath at 65 0 C. An equal volume of Choloroform: isoamyl alcohol (24:1) was added to the tube and mixed gently for 15-20 minutes. These tubes were centrifuged at 8,000 rpm for 10 minutes. After centrifugation aqueous phase (supernatant) was transferred to fresh 1.5 ml tube and again extracted with Choloroform: isoamyl alcohol (24:1). To remove RNA contamination, 5 μl. of RNase ( 10mg/ml) was added and incubated for 30 minutes. Aqueous layer was transferred to fresh tube and added 1.0 ml of 5M NaCl and mixed gently. Chilled isopropanol ( 0.6 vol) was added to the tube. After 2 hours incubation at -20 0 C, these tubes were centrifuged at 10,000 rpm for 10 minutes. After centrifugation, supernatant was discarded and pellet was washed with 70% ethanol. Finally the air dried pellet was dissolved in 100μl of TE buffer and stored at 4 0 C for further experiments. The quality and quantity of DNA was checked by BIO-RAD SmartSpec TM Plus Spetrophotometer.
The final DNA concentration of each sample was adjusted to 25 ng/μl. DNA amplification conditions and gel electrophoresis Twenty ISSR primers were screened based on their ability to detect distinct and clearly resolved amplified products. PCR amplification and electrophoresis were undertaken to identify the polymorphism among different genotype. The PCR was performed in a volume of 20 µl containing 2.0 µl of 10x Taq buffer with MgCl 2 , 1.0 µl of each of the 1 mM deoxyribonucleotide triphosphates (dATP, dCTP, dGTP, dTTP), 2.0 µl of a ISSR primer, 1.0 U of Taq DNA polymerase, 2.0 µl of 25 ng/ µl of genomic DNA template and 9.0 µl Mili Q water.. Amplification was carried out in programmable thermal cycler for one initial denaturation cycle at 94 0 C for 5 minutes followed by 40 cycles at 94 
Data analysis
The data obtained by scoring the ISSR profiles with different primers individually were subjected to the construction of similarity matrix using Jaccard's coefficients. The similarity values were used for cluster analysis. Sequential agglomerative hierarchical non-overlapping (SAHN) clustering was done using unweighted pair group method with arithmetic averages (UPGMA) method. Data analysis was done using NTSYSpc software 2.02 Two parameters, viz. polymorphic information content (PIC) and resolving power (Rp) value were used to evaluate the , where p i is the frequency of the i th allele and the resolving power of the primers was calculated as Rp = ∑Ib where, Ib is band informativeness.
Results and Discussion
Out of the twenty primers used for the study only 16 primers produced good amplification and produced polymorphic bands. Detailed information about the primers used, molecular weight range (Mwt), number of polymorphic bands (NPB), number of monomorphic bands (NMB), percentage of polymorphic bands (PPB), polymorphism information content (PIC) and resolving power (Rp) is presented in Table 1 . A total of 82 bands were amplified by these primers out of which 76 bands were polymorphic whereas six bands were monomorphic. Different primers showed variation in their ability to detect polymorphism. The number of bands produced by different primers ranged between 2-8, with an average of 5.125 bands per primer. All the sixteen primers were effective in bringing out differences among the 27 finger millet genotypes. Polymorphic bands produced by these primers ranged from 66% to 100%. The highest number of polymorphic band (08) were produced by the primers ISSR7, ISSR 16 and ISSR 17 while the primers ISSR 1, ISSR3 and ISSR 18 produced the lowest number (02) 
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bp. The ISSR marker profile generated by primer ISSR 5 (Fig 1) . PIC is the value of a marker for detecting polymorphism within a population and primers ISSR 18 (0.983) followed by ISSR 17 (0.847) were able to detect the polymorphism among 27 genotypes of finger millets due to their high PIC values. Least value of PIC was observed with primers ISSR 13 (0.143) and ISSR 14 (0.143). Primers ISSR 10 and ISSR7 with higher values of Resolving power (11.56 and 11.18, respectively,) were able to distinguish more number of genotypes. Whereas primers ISSR 18 followed by ISSR 3 were the least effective primers in distinguishing among the genotypes due to their low Rp values (0.52 and 2.67, respectively) Average resolving power of all the 16 ISSR primers used in this study was 0.518. Primers having high Rp value along with high PIC values are more suitable for analysis of genetic diversity (Devanshi et al. 2007) . Hence, in the present study the primers ISSR 16, ISSR 15 and ISSR 11 could be considered more informative for diversity study due to average combination of both PIC as well as Rp values. Studies on discriminatory power of ISSR primers have not been carried out in finger millet.
All the bands, generated from 16 ISSR primers, were subjected to calculate the genetic similarity index among the 27 genotypes. The similarity matrix varied from 0.43 to 0.98 in these genotypes. Two genotype pairs viz. PRM8103 and PRM 701 and PRM 8104 and VL 315 registered with the highest value of similarity matrix (0.98). On the other hand genotype pair PRM 6124 and PRM 6122 exhibited the minimum (0.43) genetic similarity reflectic that both are most diverse in nature. The similarity matrix was then used to construct a dendrogram with UP-GMA method (Fig 2) .
Cluster analysis of ISSR markers separated finger millet genotypes into two distinct main groups at 63% similarity which is slightly higher than the earlier report of Prabhu et al (2013) . In his study they grouped 40 finger millet genotypes into five clusters at 60% of similarity level. Group I was composed of five subgroups: subgroup I a encompassed two genotypes PRM 8105 and PRM 8109; subgroup I b was formed by four genotypes viz. PRM 8112, PRM6124, PRM9802 and PRM6115; subgroup I c was made up with a released verity PRM 1 and an improved genotype PRM 8117; subgroup I d and I c each comprised of single genotypes PRM 8124 and PES 400, respectively. We must point out that in group I variety PES 400 is the most diverse type as it had the greatest genetic dissimilarity. These results clearly indicate the wide genetic variation existing in the finger millet improved genotypes and released varieties. The usefulness of ISSR markers to detect genetic variation, even among closely related individuals, was confirmed in this research and was in agreement with work of other workers ( Prabhu et al, 2013; Salimath et al. 1995) . Therefore, the results of the present study suggest the efficiency of ISSR markers in investigating genetic relationship at molecular level, which is important for germplasm conservation and varietal identification. This could represent a useful tool in finger millet improvement programs.
